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[57] . ABSTRACT

A separating filter includes a band pass filter supplied
with a composite color video signal, having a resonance
frequency of a chrominance sub-carrier frequency, a
first circuit supplied with the output of the band pass
filter for generating first and second signals having the
same phase but different time relationship, and a second
circuit for comparing levels of the first and second
signals with a level of a reference signal and for produc-
ing the signal that has a level nearer the reference level.
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1
SEPARATING FILTER

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to a separating filter
for use with a color television receiver, which separates
a luminance signal and a chrominance signal from a
composite color video signal, and more particularly
relates to a separating filter which can separate a lumi-
nance signal and a chrominance signal with no deterio-
ration from a composite color video signal even in the
absence of vertical correlativity of the composite color
video signal.

2. Description of the Prior Art

To separate a luminance signal and a chrominance
signal from a composite color video signal of, for exam-
ple, NTSC (national television standard committee)
system, there has been generally employed a band pass
filter in the prior art. But, according to this separating
method. all the luminance signals contained within the
frequency band of, for example, 3.58 MHz+500 kHz
are regarded as the chrominance signal so that the high
frequency component of the luminance signal 1s mixed
into the chrominance signal in the portion where the
luminance signal changes abruptly resulting in a deteri-
oration of a picture called as cross-color.

While, a so-called comb filter is known, which takes
advantage of a vertical correlativity of a picture screen
and also the fact that the phase of a subcarrier of the
chrominance signal is inverted at every one horizontal
period.

FIG. 1 schematically illustrates the circuit arrange-
ment thereof, in which a signal from an input terminal
101 is supplied to an adding circuit 102 and a subtracting
circuir 103, and also supplied to the adding circuit 102
and the subtracting circuit 103 by way of a one horizon-
tal period (hereinafter, simply referred to 1H) delay
circuit 104. Signals from the adding circuit 102 and the
subtracting circuit 103 are supplied through attenuators
105 and 106, each of which attenuates the level of signal
supplied thereto to 3, and then dehvered to output ter-
minals 107 and 108 respectively.

In the circuitry arranged so far, the adding circuit 102
cancels the chrominance signal and then produces the
luminance signal at the output terminal 107, while the
subtracting circuit 103 cancels the luminance signal and
then produces the chrominance signal at the output
terminal 108. '

But, in this case, if such a signal in which as, for
example, shown in FIG. 2A the level of a luminance
signal is constant and a chrominance signal 1s added
thereto from the halfway (third scanning line k and 1n
FIG. 2, an arrow represents the level of the lummance
signal and a curve represents the chrominance signal) 1s

supplied to the afore-mentioned comb filter, the chro-

minance signal on the third scanning line k has no verti-
cal correlativity so that the signal is deteriorated. In
other words, although at the output terminal 107 1s
produced the luminance signal as shown in FIG. 2B, the
chrominance signal is left on the third scanning line k
and a so-called dot interference is caused thereby.
Whereas, at the output terminal 108 is produced the
chrominance signal as shown in FIG. 2C, but the level
of the chrominance signal on the third scanning line k 1s
decreased thus vertical resolution of the chrominance
signal being deteriorated.
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2

OBJECTS AND SUMMARY OF THE
INVENTION

Accordingly, it is an object of this invention to pro-
vide a separating filter which can obviate the defects
inherent in the prior art filter.

It is another object of this invention to provide a
separating filter which is particularly suitable for use
with a color television receiver.

It is still another object of this invention to provide a
separating filter which can prevent a vertical resolution
of a chrominance signal from being deteriorated.

It is further object of this invention to provide a sepa-
rating filter which can extract a luminance signal free
from a dot interference.

It is yet further object of this invention to provide a
separating filter which can be applied to a case where
the signal is processed in either way of analog and digi-
tal signals.

According to an aspect of the invention, there 1s
provided a separating filter comprising:

(a) a band pass filter supplied with a composite color
video signal, having a resonance frequency of a
chrominance sub-carrier frequency;

(b) first means supplied with the output of said band
pass filter, for generating first and second signals
having the same phase but different time relation-
ship; and

 (c) second means for comparing levels of said first
and second signals with a level of a reference signal
and for producing the signal having a level nearer
the reference level.

The other objects, features and advantages of the
present invention will become apparent from the fol-
lowing description taken in conjunction with the ac-
companying drawings through which the like refer-
ences designate the same elements and parts.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram showing the conven-
tional comb filter;

FIGS. 2A to 2C are respectively waveform diagrams
used to explain the operation of the same;

FIG. 3, FIGS. 4A, 4B, 4C, and FIG. 5 are diagrams
used to explain the filter apparatus that the inventors of
this invention have proposed previously; |

FIG. 6 is a diagram used to explain this invention;

FIG. 7 is a circuit block diagram showing one em-
bodiment of a separating filter according to this inven-
f1on; |

FIG. 8, FIGS. 9A-9D, FIGS. 10A-10D, FIGS.
11A-11G, and FIGS. 12A-12G are diagrams used to
explain the same;

FIGS. 13A to 13G are waveform diagrams used to
explain the operation of the separating filter according
to this invention; |

FIG. 14 is a connection diagram showing an example
of a practical circuit of the same;

FIG. 15 is a circuit block diagram schematically
showing other embodiment of this invention; |
FIG. 16 1s a circuit block diagram showing an exam-
ple of a circuit for extracting a chrominance signal and
a luminance signal from a composite video signal ac-

cording to this invention; |

FIG. 17 is a circuit block diagram showing a further
example of this invention to which a comb filter is addi-
tionally connected;



4,489,346

3

FIG. 18 is a circuit block diagram showing another
embodiment of this invention, in which one delay cir-
cuit 1s used;

FIGS. 19A through 19G are waveform diagrams
used to explain the operation of the circuit in FIG. 18;
and |

FIG. 20 is a circuit block diagram schematically
showing a further embodiment of this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

By the way, the conventional filter apparatus 1s used
to convert a signal, which changes with a dimension of
time, to a signal changing with a dimension of fre-
quency through Fourier transform so as to filter its
frequency component. Whereas, the inventors of this
invention have previously proposed a filter apparatus,
in which a signal changing with a dimension of time 1s
converted to a pattern space and the pattern deforma-
tion permits the filtering processing to be conducted.
Such filter apparatus as described above is employed in
this invention.

Therefore, before describing the embodiments of this
invention, in order to facilitate the understanding
thereof, an example of such filter apparatus previously
proposed will be described first with reference to the
attached drawings.

First of all, a pattern space will be described. If a
television signal of, for example, one frame is composed
of m picture elements in the horizontal direction and n
picture elements in the vertical direction, and an ampli-
tude of each picture element 1s taken as f (x;, y;) where
1is greater than or equal to 1 but less than m (1 =i1<m)
and j i1s greater than or equal to 1 but less than n
(1= j<n), the above television signal can be regarded
that f (x;, y;) of k numbers (=m Xn) are arranged se-
quentially.

If this is expressed as

F={u . .. fx)

where

S1 = f(x1, p1)

Sk = f(xm: Yn)

this television signal of one frame can be considered as
a vector F of k dimensions.

A multi-dimensional space where the levels of signals
at plural time points are expressed by vector representa-
tion 1n response to respective dimensions is called as the
patiern space.

In like manner, a three-dimensional pattern space can
be constructed by using levels f;_ 1, fy, f; . 12=t<k—-1)
of signals at adjacent three points.

FIG. 3 1s a perspective view illustrating such three-di-
mensional pattern space, in which respective vectors
are expressed by desired points within spaces that are
encircled by the maximum levels of the signals.

In this three-dimensional pattern space, a line con-
necting an original point or origin O to a point P where
the vector 1s maximum indicates that f;_=f;=f,. |.

A plane shown in FIG. 4A indicates that
f;— 1=f~f;+1. Moreover, a plane shown in FIG. 4B
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4 |
indicates that f;_;5=f;=f;+1. These indicate that the

signal changes in a step-like form. o
Whereas, a plane shown in FIG. 4C indicates that

f;_1=f,4154f;, which implies that the signal changes

abruptly.

If this three-dimensional pattern Space 1s viewed from
the direction to which the line O-P is extended, this
becomes as shown in FIG. 5, where the signals in the
respective ranges or spaces are respectively changed in
the outer periphery as shown in the figure. In FIG. 5,
the line O-P in FIG. 3 is represented as an origin; the
plane in FIG. 4A is represented as an axis A; the plane
in FIG. 4B is represented as an axis B; and the plane in
FI1G. 4C 1s represented as an axis C, respectively. |

By the way, in the case of the color video signal of
NTSC system, the chrominance signal thereof is such

that a chrominance subcarrier with a frequency of 3.58

MHz is modulated by a chrominance signal. Therefore,
signals at three points are taken out therefrom at the
interval of 140 n seconds which corresponds to  of the
wavelength of the chrominance subcarrier and the lev-

“els of the signals at these three points are used to consti-

tute the pattern space as described above.

In this case, the chrominance signal eomponent 1S
inverted 1n phase at every 140 n seconds. Consequently,
as shown by marks X i FIG. 6, the chrominance signal
components are distributed in the vicinity of a line c- f In
the pattern space.

While, the luminance signal component is hardly
changed at the interval of about 140 n seconds and has

‘quite strong correlativity, so that in the pattern space,

the luminance signal components are distributed in the
vicinity of a line a-h as shown by marks O in FIG. 6.

Accordingly, in this pattern space, if the spaces other
than the space near the line c-f are suppressed, the
chrominance signal can be extracted separately. This
invention is to separate the chrominance signal in this
way. With reference to the drawings, embodiments of
this invention will be described hereinafter. __

FIG. 7 is a structural view of one example of a circuit
arrangement of a separating filter according to this
invention. In FIG. 7, a video signal is supplied through
an input terminal 1 to a band pass filter 2 which pro-
duces a signal with a frequency band of 3.58 MHz =500
kHz. This signal 1s supplied to a series circuit composed
of delay circuits 3 and 4, each having a delay time of 140
n seconds. Moreover, the signal from the band pass
filter 2 and the signal from the delay circuit 4 are respec-
tively fed to inverters 5 and 6.

Since the inverters 5 and 6 are provided as described
above, the axes A and C in the pattern space are in-
verted and as illustrated in FIG. 8, the chrominance
signal components are distributed in the proximity of
the line a-h while the luminance signal components are
distributed in the proximity of the line c-f. |

The signals from the inverters 5 and 6 and the delay
circuit 3 are respectively supplied to logic calculation
or operation circuits (hereinafter, simply called MAX)
7, 8 and 9, each of which takes out the maximum signal
from signals supplied thereto, and logic operation cir-
cuits (hereinafter, simply called MIN) 10, 11 and 12,
each of which takes out the minimum signal from the
signals supplied thereto. To the respective logic opera-
tion circuits 7 to 12 is supplied a reference voltage of
zero Volt from a terminal 13.

Accordingly, the MAX circuits 7 to 9 produce posi-

titve polarity parts of the signals supplied thereto, while

the MIN circuits 10 to 12 produce negative polarity
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parts of the signals supplied thereto. That is, pattern
spaces shown in FIGS. 9A, 9B and FIGS. 10A, 10B are
constructed.

Signals from the MAX circuits 7 to 9 are all supplied
to a MIN circuit 14 and signals from the MIN circuits
10 to 12 are all supplied to a MAX circuit 15.

By these logical calculations, spaces in the pattern
spaces are suppressed as shown in FIGS. 9C, 9D and
FIGS. 10C, 10D. In this case, the suppressed spaces
contain much luminance signal components, so that the
luminance signal components are suppressed and hence
the chrominance signal components are produced.

The chrominance signal components of positive and
negative polarities thus extracted are added together by
an adding circuit 16 and then fed to a terminal 17.

Next, the operation of the embodiment of this inven-
tion in FIG. 7 will be described. First, the operation
when the pure chrominance signal i1s supplied to the
input terminal 1 will be described with reference to
FIGS. 11A through 11G. In the NTSC system, since
the chrominance subcarrier frequency is generally 3.58
MHz (where one wave length equals to 280 n seconds),
a signal a at the input side of the delay circuit 3, a signal
b at the output side thereof and a signal ¢ at the output
side of the delay circuit 4 become as shown in FIG. 11A
respectively. The signals a and ¢ of these signals a, b and
¢ are supplied to the inverters 5 and 6. Therefore the
output signals therefrom become signals a, b and ¢ re-
spectively as shown in FIG. 11B. When these signals a,
b and ¢ are supplied to the MAX circuits 7 to 9, these
circuits 7 to 9 produce such signals a, b’ and ¢’ as shown
in FIG. 11C, while the signals a, b and ¢ are concur-
rently supplied to the MIN circuits 10 to 12 so that these
circuits 10 to 12 produce such signals a”, b"’ and ¢” as
shown in FIG. 11D, respectively.

Moreover, the signals a’, b’ and ¢’ from the MAX
circuits 7 to 9 are supplied to the MIN circuit 14 which
produces such a signal e as illustrated in FIG. 11E.
While, the signals a”, b” and ¢” from the MIN circuits
10 to 12 are supplied to the MAX circuit 15 which
produces a signal f as shown in FIG. 11F. These signals
e and f are added with each other by the adding circuit
16 and therefore an output signal g as shown in FIG.
11G 1s produced at the output terminal 17.

In other words, 1n accordance with this circuit ar-
rangement, the inputted chrominance signal without
any deterioration is developed at the output terminal 17.

Next, the operation of this invention of FIG. 7 when
the pure hminance signal is supplied to the input termi-
nal 1 will be discussed with reference to FIGS. 12A
through 12G. In this case, the signal a at the input side
of the delay circuit 3, the signal b at the output side
thereof and the signal ¢ at the output side of the delay
circuit 4 become such as shown in FIG. 12A, respec-
tively. The signals a, b and ¢ to be supplied to the MAX
circuits 7 to 9 and the MIN circuits 10 to 12 become
such as shown in FIG. 12B, respectively. Moreover, the
output signals a’, b’ and ¢’ of the MAX circuits 7 to 9
become as shown in FIG. 12C, while the output signals
a”. b” and ¢ of the MIN circuits 10 to 12 become as
shown in FIG. 12D. Accordingly, the output signal e of
the MIN circuit 14 becomes zero as shown in FIG. 12E
and the output signal f from the MAX circuit 13 also
becomes zero as shown in FIG. 12F so that the output

signal g of the adding circuit 16 becomes zero as shown
in FI1G. 12Q.
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That is, 1n this circuitry the luminance signal compo-
nent is suppressed, and it will never appear at the output
terminal 17. |

Finally, the operation of the example of this invention
in FIG. 7 where the composite color video signal 1n-
cluding the luminance signal mixed with the chromi-
nance signal is supplied to the input terminal 1 will be
described with reference to FIGS. 13A through 13G. In
this case, the signal a at the input side of the delay cir-
cuit 3, the signal b at the output side thereof and the
signal ¢ at the output side of the delay circuit 4 become
as shown i FIG. 13A, respectively. Therefore, the
signals a, b and ¢ to be supplied to the MAX circuits 7
to 9 and the MIN circuits 10 to 12 become as shown in
FIG. 13B. -

Moreover, the output signals a’, b’ and ¢’ of the MAX
circuits 7 to 9 become as shown in FIG. 13C, while the
output signals a”, b’ and ¢’ of the MIN circuits 10 to 12
become as shown in FIG. 13D. Accordingly, the output
signal e from the MIN circuit 14 becomes as shown In
F1G. 13E and the output signal f from the MAX circuit
15 becomes as shown i FIG. 13F so that the output
signal g of the adding circuit 16 becomes as shown iIn
FIG. 13G and hence the pure chrominance signal the
luminance signal component of which is removed is
produced at the output terminal 17.

In this way the liminance signal 1s suppressed, and
hence the chrominance signal 1s extracted. According
to this invention, since the filtering of the signal is con-
ducted on the basis of the deformation of the aforemen-
tioned pattern spaces, the luminance signal 1s removed
without deteriorating the chrominance signal, thus the
satisfactory chrominance signal being extracted.

Moreover, in case of the conventional comb filter, the
employed delay circuit having one horizontal period
(1H) delay was considerably large-sized and expensive.
But, in accordance with this invention, such 1H delay
circuit is not needed, so that the circuit arrangement

thereof is made compact as well as inexpensive.

FIG. 14 shows a practical example of the circuit
arrangement according to this invention.

In the figure, there are provided three circuits each
being formed of a pair of pnp type transistors 21a, 224,
215h, 22b; and 21¢, 22¢. The collectors thereof are con-
nected together to the ground and the emitters of each
pair of the transistors are connected together. The con-
nection points therebetween are respectively connected
to a power source terminal 24 of V.. by way of resistors
234, 23b and 23c¢ and also connected to bases of npn type
transistors 24a, 256 and 25¢. The collectors of these
transistors 25a¢ to 25¢ are connected to the power source
terminal 24 and the emitters thereof are connected to-
gether and then grounded by way of a resistor 26 and
also connected to an output terminal 17 by way of a
resistor 27.

There are further provided three circuits, each of
which is formed of a pair of npn type transistors 31a,
32a; 31b, 32b; and 31c¢, 32¢. The collectors thereof are
connected together to the power source terminal 24 and
the emitters of each pair of the transistors are connected
together to the ground respectively by way of resistors
334, 336 and 33c and also connected to bases of pnp type
transistors 35a, 356 and 35¢, respectively. The collec-
tors of these transistors 35a to 35c are grounded and the
emitters thereof are connected together to the power
source terminal 24 by way of a resistor 36 and also

connected to the output terminal 17 by way of a resistor
37.
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Moreover, the bases of the transistors 21a, 31a; 215,
315H; and 21¢, 31c are connected together to the output
sides (shown by a, b, and c) of the inverter 5, the delay
circuit 3 and the inverter 6 by way of capacitors 41a,
41b and 41c¢ and also counected to a power source termi- 5
nal 34 of V.. by way of resistors 42a, 42b and 42c¢ re-
spectively. Furthermore, the bases of the transistors
22a, 22b, 22¢, 32a, 326 and 32c¢ are connected together to
the power souce terminal 34.

In this circuit arrangement of FIG. 14, the pair of the 10
transistors 21a, 22a; 215, 225, and 21c¢ and 22c¢ respec-
tively correspond to the MIN circuits 10 to 12 shown in
FIG. 7, while the pair of the transistors 31a, 32a; 315,
325; and 31c, 32¢ respectively correspond to the MAX
circuits 7 to 9 shown 1n FIG. 7. Accordingly, in each of 15
these circuits 7 through 12, the input signal i1s compared
with the 3V whereby either of the smaller or larger
~ one Is taken out therefrom. Further, the transistors 25«
to 25¢ correspond to the MAX circuit 15, and the tran-
sistors 35a to 35¢ correspond to the MIN circuit 14, In 20
addition, the resistors 26, 27, 36 and 37 correspond to
the adding circuit 16. In this adding circuit 16, the sig-
nals of more than the iV ,.. and less than 3V .. are added
and then delivered to the output terminal 17.

FIG. 15 shows other embodiment of this invention, in 25
which like references corresponding to those of FIGS.

7 and 14 identify the same elements and parts and will
not be described in detail. In the example of this figure,
the signals from the inverter 5, the delay circuit 3 and
the inverter 6 are supplied to the MIN circuit 14 and the 30
MAX circuit 15 and the output signals thereof are com-
pared with the reference voltage from the terminal 13 in
the MAX circuit 7 and the MIN circuit 10. The output
signals therefrom are added together by the adding
circuit 16. 35

Speaking logically, it is obvious that this circuit ar-
rangement of FIG. 15 can bring the same result as that
of the circuit arrangement in FIG. 7.

Moreover, FIG. 16 schematically illustrates an exam-
ple of the circuit according to this invention for extract- 40
ing the chrominance signal together with the luminance
signal. In the example of this figure, the signal fed to the
input terminal 1 is supplied through a delay circuit 51
having a delay time of 140 n seconds to a subtracting
circuit 52, and the chrominance signal generated at the 45
output terminal 17 is supplied to the subtracting circuit
52. In this subtracting circuit 52, the chrominance signal
1s subtracted from the signal fed from the delay circuit
51, whereby the luminance signal is extracted therefrom
and delivered to an output terminal 53. 50

According to this circuitry of FIG. 16, since the
chrominance signal which has no signal deterioration, is
subtracted from the composite video signal, it is possible
to extract the luminance signal having no so-called dot
interference or the like which is caused by the residual 55
chrominance signal.

FIG. 17 shows a further example of the invention for
extracting the chrominance signal together with the
luminance signal to which a comb filter is additionally
connected. That is, in the example of this figure, the 60
signal from the input terminal 1 is supplied to delay
circuits 61 and 62, each having a 1H delay, and signals
at the input side of the delay circuit 61 and the output
sides of the delay circuits 61 and 62 are supplied to an
adding circuit 63, under gains of —1}, 3 and — 3, respec- 65
tively, thus composing a chrominance signal extracting
comb filter. If the signal from this comb filter is further
supplied to the separating filter of this invention, it is

8

possible to extract the chrominance signal quite satisfac-

torily. -
Further, the separating circuit of this invention can
be constructed by the use of a delay circuit which has a
delay time of 280 n seconds. In such case, since the
chrominance signal can recover the original phase, the
inverters 5 and 6 are not required.

Moreover, in accordance with his invention, ﬁltermg
is conducted by using from one to: more than three

delay circuits to distribute signal components in pattern
spaces of two dimensions to up to more than four di-

mensions.
FIG. 18 shows such an example ef this 1nvent10n in

which one delay circuit is used. Since the circuit ar-
rangement of FIG. 18 is same as that of FIG. 7 except
for the delay circuit 4 and the inverter 6 and most of the
circuit elements are made common to the circuit ele-
ments shown in FIG. 7, the detailed explanation thereof
will not be made. According to the circuit of FIG. 18,
the pure chrominance signal can be obtained too.

The operation of this circuit in FIG. 18 where the

composite color video signal in which the luminance
signal and the chrominance signal are mixed with each

other is supplied to the input terminal 1 will be de-

scribed with reference to FIGS. 19A through 19G.
In this case, the signal a at the input side of the delay

circuit 3 and the signal b at the output side thereof
become as shown in FIG. 19A. Accordingly, the signal

e,ovs/a/ to be supplied to the MAX circuit 7 and the
MIN circuit 10 and the signal b to be supplied to the
MAX circuit 8 and the MIN circuit 11 become as
shown in FIG. 19B..

Also, the output signals a’ and b’ of the MAX circuits

7 and 8 become as shown 1n FIG. 19C, while the output

signals a”’ and b” of the MIN circuits 10 and 11 become -

as shown i FIG. 19D.

Therefore, the output signal e from the MIN circuit

14 becomes as shown in FIG. 19E, and the output signal

f from the MAX circuit 15 becomes as shown in FIG.

19F. Thus the output g of the adding circuit 16 becomes
as shown in FIG. 19G so that the pure chrominance
signal from which the luminance signal component is
removed 1s produced at the output terminal 17.

FIG. 20 schematically shows a still further embodi-
ment of this invention. Since the circuit arrangement of
FIG. 20 is same as that of FIG. 1§ except for the delay

circuit 4 and the inverter 6, and most of the circuit

elements thereof are common to those of FIG. 15, this

circuit will not be described in detail. But, it is apparent
that the circuit of FIG. 20 can achieve the same effect as

that of FIG. 18.

Further, this invention can also be applied to a case
where the signal is processed in either analog or digital
form.

The above description is given on the preferred emi-

bodiments of the invention, but it will be apparent that

many modifications and variations could be effected by

one skilled in the art without departing from the spirit

or scope of the novel concepts of the invention, so that

the scope of the invention should be determined by the

appended claims only.
We claim as our invention:
1. A separating filter comprising:
(a) a band pass filter supplied with a composite color

video signal, having a resonance frequency of a

chrominance sub-carrier frequency and producing
an output;
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(b) first means supplied with the output of said band
pass filter for generating first and second signals
having the same phase but having a different time
relationship; and

(c) second means for comparing levels of said first
and second signals with a level of a reference signal
and for selecting the one of said first and second
signals having a level nearer the reference signal
level.

2. A separating filter according to claim 1, wherein

sald first means comprises;

(a) a delay circuit having an input supplied with the
output of said bandpass filter for imparting a time
delay of 1/f;cX 32X (2N+1) (f;.: chrominance sub-
carrier frequency, N: an integer including zero);
and

(b) an inverter connected to an 1nput of said delay
circuit, said first signal being obtained from the
input of said delay circuit through said inverter,
and said second signal being obtained from the
output of said delay circuit directly.

3. A separating filter according to claim 1, wherein

said first means coOmprises;

(a) a delay circuit having an input supphied with the
output of said bandpass filter for imparting a time
delay at an output of 1/f;. X (N4 1), said first signal
being obtained from the input of said delay circuit
and said second signal being obtained from the
output of said delay circuit.

4. A separating filter according to claim 1, wherein

said second means comprises;

(a) at ieast first and second MAX circuits and at least
first and second MIN circutts each having respec-
tive first and second input terminals, said first ter-
minals of said first and second MAX circuits and of
said first and second MIN circuits being supplied
with the reference signal, said second input termi-
nal of said first MAX circuit and said second input
terminal of said first MIN circuit being supplied
with said first signal from said first means, said
second input terminal of said second MAX circuit
and said second input terminal of said second MIN
circuit being supplied with said second signal from
sald first means;

(b) a third MIN circuit supplied with the outputs of
said first and second MAX circuits;

(c) a third MAX circuit supplied with the outputs of
said first and second MIN circuits; and

(d) adding means for adding the output of said third
MIN circuit and the output of said third MAX
circutt, and producing therefrom a pure chromi-
nance signal.

5. A separating filter according to claim 1, wherein

said second means comprises:

(a) first MIN circuit and first MAX circuit each hav-
g at least first and second input terminals, said
first and second input terminals of said first MIN
and first MAX circuits being supplied with said
first and second signals from said first means, re-
spectively;

(b) second MAX circuit and second MIN circuit each
having first input terminals supplied with said ref-
erence signal, and second input terminals each
supplied with the output of said first MIN circuit
and the output of said first MAX circuit; and

(c) adding means for adding the output of said second
MAX circuit and the output of said second MIN
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10

circuit, and producing therefrom a pure chromi-
nance signal. |

6. A separating filter according to claim 1, wherein
said first means comprises;

(a) a delay circuit having an input supplied with the
output of said bandpass filter for imparting a time
delay at an output of 1/f- X3 X (2N +1), where fi
1s the chrominance sub-carrier frequency and N 1s
an integer including O; and

(b) an mverter connected to an output of said delay
circuit, said first signal being obtained directly
from the input of said delay circuit and said second
circuit being obtained at the output of said inverter.

7. A separating filter according to claim 3, further
comprising a delay circuit receiving said composite
color video signal and for imparting a predetermined
time delay thereto and a subtraction circuit connected
to receive said time delayed composite color video
signal at a positive input and connected to receive said
pure chrominance signal at a subtractive input for pro-
ducing therefrom the luminance signal contained within
said composite color video signal.

8. A filter for separating a selected signal from a
composite color video signal, comprising: |

means connected to said composite color video signal
for extracting therefrom a signal having the chro-
minance sub-carrier frequency;

signal distribution means recetving said signal having
the chrominance sub-carrier frequency and pro-
ducing therefrom a plurality of output signals hav-
ing a mutual time delay corresponding to 3 wave-
length of said chrominance sub-carrier signal, and
in which selected ones of said output signals are in
inverse phase relationship with the remaining ones
of said plurality of output signals;

logic operation means connected to receive said out-
put signals from said signal distribution means for
performing logical operations thereon to suppress
luminance signal components contamned in said
plurality of output signals from said signal distribu-
tion means and to produce a first output signal
different than said plurality of output signals pro-
duced by said signal distribution means and repre-
senting the positive polarity luminance signal com-
ponents and a second output signal different than
said plurality of output signals produced by said
signal distribution means and representing negative
polarity luminance signal components; and

adding means receiving said first and second output
signals from said logic operation means for adding
said signals together to form a chrominance signal.

9. A filter for separating a selected signal from a
composite color video signal according to claim 8, in
which said means for extracting said signal having the
chromtnance sub-carrier frequency comprises a band-
pass filter having a resonant frequency substantially
equal to the chrominance sub-carrier frequency.

10. A filter for separating a selected signal from a
composite color video signal according to claim 8, in
which said means for extracting said signal having the
chrominance sub-carrier frequency comprises a comb
filter including at least one time delay circuit providing
a time delay equal to one horizontal scan of a video
display.

11. A filter for separating a selected signal from a
composite color video signal according to claim 8, in
which said signal distribution means includes at least
one time delay circuit having an input and for imparting
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at an output a time delay that is at least an odd multiple
of the half-wave period of said chrominance sub-carrier
frequency.

12. A filter for separating a selected signal from a
composite color video signal according to claim 11,
further comprising inverter means connected to the
output of said time delay circuit, and in which said
signal distribution means produces a first signal from the
input of said time delay circuit and a second signal from
the output of said time delay circuit.

13. A filter for separating a selected signal from a
composite color video signal according to claim 11,
further comprising inverter means connected to an out-
put of said delay circuit, and in which said signal distri-
bution means produces a first output signal from the
output of said inverter and a second output signal from
the output of said delay circuit.

14. A filter for separating a selected signal from a
composite color video signal according to claim 8, in
which said plurality of output signals produced by said
signal distribution means includes first and second out-
put signals different than said first and second output
signals produced by said logic operation means and
‘having the same phase relationship but having a differ-
ent time relationship, and in which said logic operation
means comprises at least first and second maximum
circuits and at least first and second minimum circuits,
each of said maximum and minimum circuits having

respective first and second inputs, said first inputs of

said first and second maximum circuits and of said first
and second minimum circuits being supplied with a
reference signal having a substantially constant prede-
termined level, said second input of said first maximum
circuit and said second input of said first minimum cir-
cuit being supplied with said first output signal from
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said signal distribution means, said second input of said
second maximum circuit and said second input of said

second minimum circuit being supphed with said sec-
ond output signal from said signal distribution means,
said logic operation means further comprising a third
minimum circuit supplied with outputs of said first and
second maximum circuits for producing said negative
polarity luminance signal fed to said adding means; and
a third maximum circuit supplied with ocutputs of said
first and second minimum circuits for producing said
positive polarity luminance signal fed to said adding
means.

second signals having the same phase but having a dlf-
ferent mutual time relationship; and

in which said logic operation means comprises a first
minimum circuit and a first maximum circuit each

having at least first and second inputs, said first and
second inputs of said first minimum and first maxi-
mum circuits being supplied with said first and
second signals from said signal distribution means,

respectively, said logic operation means further

comprising a second maximum circuit and a second
minimum circuit each having first and second in-

puts, said first inputs supplied with a reference

signal having a substantially constant predeter-
mined level, and said second inputs supplied with
the output of said first minimum circuit and the
output of said first maximum circuit, thereby pro-
- ducing said positive polarnty luminance signal and

said negative polarity luminance signal fed to said

adding means.
x £ x L E

15. A filter for separating a selected 51gnal from a
composite color video signal according to claim 8, in-

which said signal distribution means produces first and




	Front Page
	Drawings
	Specification
	Claims

